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dron Le l ters21, 719 (1980) K 52 IS $ *t T C * * * X 
*7 \ ? 4 r & £<fc 9 . SfJ!)DNA£/£*8 (Appl- 
ied Biosysteas* t ^380B) iffl^T^JiL/:. 
^:***U:*f-r-ifitt£T4*V*?U*f-K 
tC<*95' -V yfiHt 7 - - 'J 

y^-frU*. &CT4DNA # — -fe'CfcOiilSLT* 
yuroKJij^n - Kr$-lHO-*tfiDNA^ 
ft*. ZO-*lSD N A!*ffl£S®iffi&£ #T 

h ift yff 7 7* $ y A £ 3 - K 
t *cDSA£Ofl*3 ( gfl 1 H ) 

ISth itiLYf9 7;u7* $ y a ©cDna^ ft; ~f 5 * 

$ KpUC-HSA-CH (£% & 2 ) £$0P&W£EcoR I & 
Cla I T ~ Ittiilit LT A £ t*#0 7 7? / V h 
CI tl £ 52 0 a" D N A £ T4 DN A >J # — -fe" 
tCJiOtt^^F-ttr^T. * KpUC-HSA-EH* ft j£ L, . 
pUC-HSA-Enr 7 X 5 KgEcoB 1 TteffiUKIlflL^ 

y fA 8 £ & £ & . 

5 ' — AATTCTCGAG 

GAGCTCTTA A - 5 ' 



©Kyifr&ifc* xho 1 i2a»tt*f xho i 

7 * $ KpUC-X-HSA £ ftflfcUfc. 

^fiEff* 3. # 'J Affifll7& Zf AATAAA->^* >U fig ?l] 0 

wa <a 1 a) 

t Y Haiti 7 fr? \ y A 0CDNA0 3 ' ffl pH 15 * £ 
ft? £ 4 ctll(HSA-IA) (£**tf1 1 * m 8 d) £ 

ecor 1 tc <*. *? ?ps ^ l t t ma?^^ S y A O 

cDNA£ £ fit * D N A 7 7 / y Y £ C tl 4 
EcoR ! lCJ;09lWL/;r7^^ KpUClB tCi2t5t 

x 7 7 x i k puc-HSA-r :or?^ 

K pUC-HSA-I' £HindHI T WW L H S A® *" U A 

KM & AATm > t £ 'h S t» 2> © 7 5 ^ 
^F«3T, C *x£ H i nd ID & 8 X G3 HJ L 7 ;u * 

2 £ P££ L /cpUC-X-IISA Cifl^ ii^pUC-X-HSA-A 

IgjfeEl 4. 7*7*3 KpJDB-WeOOftgag ( 3 ». 2 E3) 

LTitrBlSnTl»4r7^ 5 KpJDB207(7 t •> + 



A ) * JB L . S * N e 0 (7 5>"/^3-> 
K * 7. * h v y * 7 r =7 - *" 3 ' ( I ) ) ifi 
ffliL-CrliSEJnTt^r?^ S KpNEO (7 r /u 
* ->7.) Z&WLtc. KpNEO^Hind ID & 

EcoR 1 Hind El 

5 ' - A ATTC A ACCTTATCTCG AGGCCCGCC 

CTTCGAAT AG AGCTCCGCGCCCTCG A — 5 * 

£ fit 5 »J^^^U*f-K*. ififtpKEO 

©>C § 7 v ^* > y h CT40NA »J - ** ^ ffl 

^TillS' Ott^Ltr?^ 5 KpHeO-PL * l» . 
R9 S2 - ^^^U*f-Ktt5' - 3tc ?2 tC 

EcoR 1 tt?f5fe02K5(I^ W 3 # - tC Hind ID 
5fe»4^r*«*^ f*jgBCIIind IQ . Xhol&tf 

-PL ttN e Oiflfc? ©±iftC«ISa©lp1Bll ( J*VJWf 

SBtt* ^rr * . * t * ccr^? kpm c o-pl £ 

HindBI&tfBaiiHlKcfc*)— ffi ?3 it L . I. 4 Kb 7 7 
^yyh^tSf/w. r 7 X U' P JDB207 Hind III a 



— -1 1 9 — 



tfBa.H I tZ <fc O-ffl^^L. 2 /» B g til 8 

cxaiasiKciFLEo 2 s*£$r-r *-7 5 

5 KpJDB-NeO£8fc. 

MJ3LBLL- HgADHI7-p ^-g-fgyilCOgP-^ 

6?&BJAH22«;©&fe& DNA 100m« 1 A y h 
©Sau3Al<fc 3 7 X . i 5 # $ -fr tz ( 200*/ CD 

5 0 ■MTr i * — HC I (p8 7. 5 ) . 7 «»«|CI , . 5 0 ■* 
NaC £ 4> ) • 1 0 td CD 0. 5 MEDIA ( P H 8. 0 ) * Jffl X . 

6 5 T 1 0 5% 
>9tB-TE(TE:10 «HTr i s - HC! (pH 7. 5 ) . 
1 ««E0TA) i20H">!«-TE«ll|H» 
K£±ai 2 «£TflF33L*:. C cd*3£cd J:tC±J2 
SlSft £ £JS L * -< v 0 -7 y#CDSW41n — ^ — £ 
fflU* 2 2 Krp-T I 5 I»n3. I 6tT>a*lfc. 

— 2 0kbO77/> V S$>K5 0 */© 

3 Mft&* K'J»>Ajft(pH5.2)«J!jDi.*U:i 



»ffl¥2-117384 (8) 
riOi^;-;i,$Jnii, <fc < rE £ L /: & . - 2 0 

(I5Krp.. 5 $K 4lC)(C<fc*K DNAfct££ 
@*KLfc. £ 0rt££ 7 0 %x 9 J -7 

D N A $ {If /; , 

CCDDNA 1 «£ 2 «CDEMBL3CD7--MStrategene 
a») * &tf 350 a jl? h CD T4DNA V X - <tf 
«&) iS^, ! 6 t T-SSiS^-e^ t£l£ft: 

I 0 *f CD 5 0 -MTris -HCKpH 7. 5). 1 OaHHtCI., 

1 0 «MDTT. i .MATP ) . ±gg££ft 1 
C1CA-PACK Plushy h (Slrate«ene.lGP6-P) tZ & 

*) . 4 v b* y a . ^ y y ^5££<'t fc. 

3 X10* P fu(O. *IB3P2392 ttt ChsdR 
514(rk-.«k'). supE44. supF58. lacYI. c»U2. 
cat T22. «et Bl, trp H55. (P2) ] tC ££fe L ? 5 
7 r — >' £ # . lOOOpf u O 7 r - ^ 5 0 CD 
P2392 IBSatl^DA.. 3 T t T 2 0#KJG$£-£/£&, 
Z 5 «£ CD L- Top- Agarose ( L B 18 ift ( 1 % Y 'J 7* 
h y. aS^MIl*^, 1 NaC£) *0. 1 % 



7 a - £ £ tC . & & 9 0 ca CD L - 7' U - ^ 
( L B IS Ife + 1. 5 % 35 ^ ) IClt^;. £ CD <fc 7 # 

Hybond-NK ( 7 v •> + i. ) £ 7 # o - A ffi tC 
ffi « S * . £ a IC 2 # » a L . SSI' £ 7 1) a — x 

$> tti)< L * \$ 5Jflp * ± £ % 0. 5 N NaOH. I rtNaCl 
3 MM7 JU^ - (Wha taan) _h £ 5 # Tul 
21 W;. 0. 5 rt Tris - HCI (pH7. 2 ) . J. 5 « 

NaCl£&Lfc 3 MM 7 <r /u * - ± c » L . 5 
Htfc. 2 XSSC «TKI*»t». MCS£*fc. ffl 

D N A £ IKCEIfc U/c. Z ©K*. ADCiiflic^O 

ffiKy(*ft^ft*Lfero-rADH (5* ATC 
TCT ATC CCA C A A ACT C A A AAA CCT CTT) t < 7* 

''Ca*, XAB-5 7-f A>X (3/ y ^) td^S 
$-tt^ Intensifyscreen^^t^ - 7 0 tCt 5 



>* M » * $ * . 

gittt (ft . a ^ 7' V ? < -tr - •> 3 v > # + ju $ 4 
ifcr?-^/^?-/^^'/ h CD % T ^ $ <!: 
. 100*i/ CD T M ft [ 1 0 -MTris - HCI (pH 7. 5 ) . 

1 o iriuci. ) \zfim m^tz2 o 7>raiws l 

tz. H S3 ft 0. 5 /rt $ 1 rf © T M ft T ?& fR L . -t CD 
t S 5 p/^fini£UA:^r£T7^«lSP2392 CfS*&$ 
Hi-. iS?59 0BMCD7 , u-h^^$7 , 7 — 

&!& $ -ti: r v - 2 it. ?5Er±S2CD cfc 6 
c 7* 7 - ^ -f 7* >; ^ a -t* - •> 9 v z ft ^ , m - 

•>'r<7'r7-HAX7-;i't , -!v h CD 5fe T A' 
i^, 5 0 P/CDP2392 iBBSCJDfl*. 37tT 

2 0 5> M W S U . ft £ 2 CD L B ift Jfe . l 0 

■ KrtgSO. tC)jDx. 3 7 t T 6 l#Pa1Ri 6 «S« Lfc. 
^ a a * ;i/ i. £ 1. 00 ^ JjD i . #^fv^XI + ^> 
frV5i£tZid®2-\ttz. 2.500r P . T 5 ^iS 
'OL. ±vfl^^A:. CCDiWI^tClO'^-^-CD 
7 r - >-^^^ tlTl»fc. CCD±Yff 800^/tC 100 
p/CD5MNaCI £Jni;t. 540^/ CD y r d /x- y 
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-frZto?L£<Zl?-Z 0 "CT 2 0 # IH l» H I, fc . 
iS^C &tzi£fc% 5OO*i07O%x^y-;uT 
2004© T E 

2 pf © 1 nrtiCl t £ JjdjI % 3 7 T: T 3 0 #Efi> 
100**©T E&fQ7 x y -n^fco*.. # 
A'f vn^^-TSSl/:. 1 2Krp«. 5# 
iS /|> L * '& y> IXtzfcM £ 7 j. S — 2 a a * )U 
X (i : 1) T-Itfiffil/c. t# £ ft * 13 C 
20^O3MftMt PJ«)i (pIISl 2 ) 
£<bC 500tf ©X ^ y -;u£Jja;L. jfi/C'Lt DN 
A £8:51$**:. ft£ftfctt?2E£7 0%x^y- 

TEtC?SKLfc. ZO&itX I «*S2©7 r - •>* 

DNAA^nn/c. a 2 0 2. 2 

pf<0 1 0 &3&EcoR 1 fctfift ( 0. 5 HNaCI. 0. 5 
ttTris-HCI (pH 7. 5 ) , 7 0 ■MHgCl « ) £ Jjfl pL . I 
fd < 5 3. -=- y F /aO ©EcoR I ( - v # y x - y ) 
£ I *i© i 0 ag/ai©RK.seA(Si«»a) £ JjO *. s 
3 7 XT 1 l$re1Slo$-fr/c. SiSfts 0. 7 % 7 
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E>-x35v(kiA£ff t** J* fete 14^, D N A A y 
K £ Uybond NR tC 7' o » y v y $ * . D N A 
©*££ L /cMybond-KfiS t J . r^-^^O' 1 )^ 
-t* - :> a 'S tm-O&ft-T << 7 l ) ? 4 *' - > 9 
y*\r^tz. ZOJ;UL,Tf3f £ ft < -7 © 
^o — y©$5 % i-ADlTli* &4kb©EcoRl7 

7 ^ y y hcra-r^H^tictii^*^/;. 
«*)©DNAi5^CDo520fl/«, ifi i£ © & ft T 
EcoR ItC«t*?yjKL. 0.7%7*'D-^';i/ 
13&i**J!lT7 7 ^/ y b Ltz. a 4 kbEcoR 

I 7 7 > y h*#C7*'D-^^^^^*)ilib. 
^ 7 * A *> - i£ (Cene Clean™. Bio- 101 ?± ) 

1 O*f0TEif>CCjS££n*:DNA$» EcoR I 
LfcpUCl9 t iSISRlSa * ( 3 0 n S pUClD. 
5 0 ■rtTris - HCI (pi! 7. 5 ) . 1 0 »Hf!«CI 1 0 ««0TT. 
1 -HA TP. 350 a ~ y h T4 0NA 3 Op/^, 

1 6 t . 2 I* !B1) . Sti5«5*i4jHt»T*BHa 

5 0 X -Cal . 5 tfllPTC. 5 0**/ai7ytT 



a - y £ 5 0 *i / «i 7 y fc' •> >; y £ £ C 5 © 
L B laJftCttHL, 3 7 T T-«l&* ffl £ Jfl 
fit $ -tt- » uruA*u--> 9 yftt;J;DDNA 
£i833L* flt*«e»*ftfcx*y -/uais* 
5 0*l©TECi8 A?***. iBSLfcDNAOfl 
5 a/ £ EcoR I TWltfiL C 5 0 «HTris - HCI (pH 7. 5 ) . 
7 nMMgCl ,. 5 0 BKNaCI . I ng / ai RNa se A . 5 ^ - 
•v Y EcoR I /15m/ ) , 0. 7 %7 H a - x Y JUVHR 
ft*Ji£<T^* 8. 4 kb©EcoR 1 7 7 ^ > y h P U 
C(CftA£ftTL' ^ 

ns^ra:i««*'»fc. z © ? ic l t ft *i ft 

/:^D-ypEco8.40DNA€W53L, 0. 5 i« £ 
Sau3AI T L ( 5 0 nrtTris - HCI (pll 7. 5 ) . 

5 0 ■ttKaCl . 7 •rtrtgClt. 4 3. s- v h Sau3Ai/15*/ 
* . 3 7 TC * 2 If Pul ) , 0, 7 % y H a - x ¥ »u ^ 
SI A «ft C «k 0 DNA77^> y ^^Stfc. 
I. 6kb7v^> y h££t;7#D-*#i>T-<fc*K 



CeneCIcan^tCfcO. DNAf I O^TEtCOIJiKL 
^n^Ba.H I Ty3KL/cpUCll9ii$|*Si5*-^. 

SJSjS© 5 p/£ fflt^, A*fiKSMVil84« ^2TI£}ft t 

DNAJ uri/Au-> 3 y-cilSIL, ^ ITr £ 
(T -d /c. 5 ^/ UNA ^EcoR 1 iHind 13 T yjWI L 
O .( 5 a ^ v h EcoR I , 5 a - v HI i nd m ) , & 
6 aj. v h Sph I T WBIf Ufc feOHftfAV 
*«fc*ftTtf«rL. nil*c*^x:J: 1. 6kbCD7 
7 y ti#c*,u»7:tj. i. o kb7 7 ^> y 

IHll/^a-x 4 pSau 1. 6 O D N A *i0K 

ON A 5 «r ^ Sna It Sac I T W ftft U: (10.H 
Tr is - HCI (pH 7. 5 ) . 2 0 ortKCl , 7 aUngd i . 2 0 ^ 
^ v h S.a I . 2 0 a i v h Sac I / 5 0 fd . 
3 7 t . 2 1$ ful ) . 5 )£> ** 7 & . 7 * y - - ^ 
a a sh ;i, 2. T Id) & x ^ y -^rtRtC^ *) D N 
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A£E«KL*. D N Aft££ 5 0 */0 E>o ID IS tli 
& { 5 0 ■rtTris-HCl (pK8. 0 ) . lOO.flNaC I . 5 »H 

n«ci«, 1 0 •« z-y/^rFi;;-^) tcrSL 

( 4 O-K&K* h 'J •> i (pH4. 5 >.I00«f1NaCI, 2 
■«ZnCi». 10%^ *i * a -;t>) £A*t7fc + cS^/c. 

D N A Jflt tZ 180 3- - y y <D EioE U7-t* 
( 3 ft i3 ) £ JjD * . 37tCfifllfc. # « £ »a 

afc3 oij--r<!;t:5^$^yr , j y^t,, m b s 3i 

^±©^^-7-^ 6 5 X. 5#£zat^&C 
3 7 X C ft U . 50iiy t-y^ 
*U7--tf 3U, 3 0 L/c. £ 

£ & . C0ft£TETfi&ft£Hi-f.:7W-;i'Tji& 
ifc L . x^y-;uttaTDNA^@iRU^. 
L/:DNA$3 O^OTECiH/;. I td Z £ *) 
2^/01 0XHV-i/ 5 yjg (SOO.ttTris - HCI 
(PH7.5). 100«MM|CI,.100«flDTT. 1 0 ««ATP ) 
£*JD;L. 1 SrfOTE, l*fCDT4DNA U # - *fe* 
(350^~y h/*/) *JjD;U 1 6tT-Sfii3L 



»GI¥2-117384 (10) 
tz. 7 o x ct i o #rj]«/a «J tf-^: 

£fc*}£i^^*fc&. 0. 2fl KOI £ 2 S»a I £ 1 

*/ ( 1 0 i _ v h / ^ ) Jtm ^ % 3 7t, 1 I* fi.1 £ 

C4i*Jfln* nvii84* J&tttrtfl*** j&3Tt£|ft 
(*£-£3 7XTi§SL. uo^-£^A*;**fc. 

^ £ £ a - y ® - XtX ? r - V D H A £ W & L tz . 
7 7 - •>* D N A s 7 - DEAZA - >* f * * *> • > 
-9 z y r- £ J!H>. ./ - *> 

- 7 -*7jk:^\ KJiJife££ if at C i 

0 ±i£- 1 ObpJT^ffeU/T!? a - X P DE6- 10 £ 
ft*. pD£6-lO ©DNA^iSSJL. 1 *r DNA£ 
EcoR I T & £rtHfc U . lOO*/0TEtCiS«$-ti'*:. 
^ 0?S ® 2 *i £ 100ng© X h o 'J y * — 
<AATTCCTCCACC)^ Jtni^s 1 0 /rf © £ Jo ft tfr ? if 
$ * fc < I 6 X . 2 ) . 7 0 X C T I 0 



Siiy h®EcoRl $Ddx.« 3 7X3 0^ru1«jfl 
cn^ffl^T. *lfiianvU84£ i^lTlrlfl 
'^^n^na^-jd^DNA^ililSlL. 
EcoR iTgjBffStir. Xho I T 9JWi $ ft * ? d - 
y£iH8i|Lfc. -7 tz LTpDE6-I0 (Xho)(7* 

z ? ^ -pDEs-iocxho) ib h 

Escherichia coli M V 1 \ 84 / P D£6 * 1 0 (Xho) it X 
10311"- (FERrt P-10311) iLT^2t$nTV>5. 

~ > ^ ( gi 4 ran 

PEC0 8. 4 1«4 Ui7 Bal I T9J8i L 

( t 0«« Tris-HCl ( P H7. 5 ). 7 -MMsCl, / 
2 0 sd % 3 7 X . L l£ M ) . & C Irt NaCI* 3 
flD *. „ 4aiy KD Sphl «lffli % 1 I* [tf 3 7 

xtcce/at/c. ££&o. 7 %7 a a - xy^^ 

IT lkb©77/>yh^^iUL. Gene 

CleanT* D N A £ to & L fc. 0i5t/:DNA^, 
Sph I £ S.a I ryjSTr LfcpUC118ti£f£SJEo$-e-s 



«vn84£K2 r fI«£lft$-fc tz. v-vfrh 
D N A £ ;H S3 t, . 7?^> '/hO^ASn/c^n 
-SZ&Ltz. C © D N A fcfflSSL. 1 «DNA * 
Sph I & tf Hindfll T W8fL < 1 XEcoR I t£ ill ft . 
4 ^ ^ v h Sph I . 1 2 a- i v Mind ID ) * 1. 2 
%7 H a -7s y * ft S * *ft * ft C^. 0.33kb7 7 ^* 

> ^ h^maiUv *LTCene ClcantCi*) DNA 

Hind E Sph I CJ;9— ttffiffcLTftfcnfc 

5. 7 kb7 7 <T / v h 5 0 ne£i*tt£l5 (^KlfiJS 
« a 2 0 p/ ) $ Hi: tz. 

S£ot^. A J!C JM107 $ -tt. 7 v f 

> 'J i'HC'L-ru-Kl.Mpru-H ±T 
3ajL-£ff2j£$Hi-*:. 3Di-«fct)DNA^ig 

St, iWffiBK^tff *) HAD N Ai a-:, g 

/c. *<D?a-y^.i>DNA£iJ332L. f 0 0.5 
ps^flindniTW^rL/.:. 7 0X5^«aLT.* 
-bd^U, W/OlaMdXTP (dATP . dCTP. dCTP . 
dTTP* * » 1 ) . £ 2 i i y KO D N A .f 
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'J / -7 (Kleno- 77^ / h) C^fSiS) £ 

fin*. 3 7"CT3 0^ru1«SUfe. 7 * y - rt/ • 
^ on^yt/ATl^Saa:, DNA^X^y-;uT 
Ct DNA$1 O^OIXHV-zj 

i 6 -c u*:. 7 o t t i o »nateau. 

'J *f-*"« Hi" Q.5HNaCl «1. 2*f. 

n i ad IB £ 1 2 * - v r- JjD x. * 3 7 "C ? 3 0 tKhI & 
HLfc. cn^ffl^, *IBS JH107* 

S5*L-a.p jfi^tSJfe(L-a-pr U - YfrblZJiZfo 
l^;<>©) 4>?1S€SL. #£ftA:S&>!>>£DNA 
£iJ3&L. Hindi-** FA<^i5nfct©i£fl/;. 
D N A ^ i^S 0. 5 «r D N A £4^~v rOBa.H 
I v 1 2*tt(D Spb!T«lBLfc (1 0 t>HTris • 
!!CI (pH7. 5). 150-MNaC) . 7 tiMttcCI , ) . 1. 4 
%y a o - * £v & fjj ? % 0.34kbCDDNA7 

7 ^ / V h^^^ttl. Cene CleanT D N A £ I 0 
ut CD T E tC 0© L/C. d ft£ 3 0 n«CD P ATI53£* 
8a. H I & Xf Sph 1 T gfi L T ft 3. 5 kb 7 -7 ?V 
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y r £ T i$ 1 5 5t Ic £ -£ /c . 

*Jfii8JM107 £/&fft£lft$** L-a.p 

<bDNA£ii352L. 0.42kbCD? A XOBaiH I - 
Sal I XTfiftHtHJ* (DNA77^ > r ) 

Ba»H I Sal I ? Sir L . 1. 4 % 7 # o - * y 
n/?ISv^£j!iH«tO. 0.42kb7v^ / v r 
Cene CieanC *) 5 *t <D T E tC @ © U . Z tl£ * 
Ba»H I - Sal I T 9) Bt U 1 0 ng0pUC-119 t if 
WSISS*/:. 1 W£fflC^ *lttlSHV1184 

* B *£ » * * * XC7*U-rtC*3. 3 u 

55 L- s 7 5 ? S y h <D W \ 2 titz b <0 £ ft tz CpUC 
-ATE ; 9 - 5 * — 9 — * * v h • *< £ 9 - ) . 

C CO ^ ^ ^ -pUC-ATO T 5 *UJta 

Escherichia coll « V 1 1 84 (pUC - A TE) IX X Jl (ti 
Kitt±ttX3RttffiW5£i!RKSaiWffl T?3l 10310** 
(FERrt P- 10310) £ I, ftt I' S . 



7* a * - 7 - *•* v r -< ^ 9 — pOE6-10(Xho) 
0.5«*KindlD&tf XholTyjBfit. 0. 1%7# 
o-^V*^^3l^ttC«fc*) 1. 6 kbCD 7 7 ^ > V r 
£#?&Ltz. pJDB-NeoO. 5 «£Hind fH & 

Xho I T VJWt 8kl>77^> ^ 
i35**ifittL*IBiSJH107 7 > f •> 'J 

>fiHt3Di-^i'|fc, 3Oi-«k0DNA«i!l, 
ji?A77^ / ^ ^ til IS L tz (pAHC- 10-Neo) . 

pJDB-NeoO. 5 a* £ Ba.il I & Sa I I ? 9] Itf L . 
**>8kb©77^>:/J-£#iBILfc. 
pUC-ATE ^Barill 1 Sal I T W Kfi U . 0.42kbCD 

n/c7*7 7, ^ KCi 9*H5gJJM07 ^JKtffiLQ^ 
-ti- . 7 y f > »i y 51 tt 3 a ^ - % ft # ^ ft £ co 
:a^-J;>)DN A^ iESiL. ItfjOr^U' 
pJDB-Keo-A TE ^ LTt^ : t ^ itA^/;. pJDB 
-Neo-ATEO. 5 vz ^llind ID Iklf Xho I T9Jgj;l, 
8 kbCD 7 7 <f * V h £ \?t tz. — 7>. pDE-6-10(Xho) 



<fc v . 1. 6kbC0l1indDJ - Xhol7-7^>>h^[pl 
WLLtz. j3i 4f * 5**5 L . IBlSJn/cr^? KC 
.i: *) AIG13J.1107 £JB««lft**fc. 7n*->'J 

K (pAH6- 10-Neo- ATE) Z'tiLT^Zfa — v£$L 

^O^H-^^'Ti^ffiSi Escherichi a 
col i Jf1107/pAUC- 10-Meo-ATE 11 X 3£ tt ffi Bt itt ± 
ttXaiiffiOFSEiTftceaXOliB^ ?ft I 0309 ^ CFEHrt 
P- 10309) iU'uf:£$n-n^. 
3L5£jHJ_. * * K g) ft » ( 3 LLlgLL 

iMl 2il O C L T >HI 23 L fz. N e O ifl is 7- © ± 
CADHro^-^-tMiL. *LTNeOifllK 
7CDT^CADH^ - S *-^-^titi 7*v x 
5 KpAHO- 10-Neo-ATE £ Xho I &tflla«H I CC J; 0 
-&m<t? Z Z t tc J; N c O iiHE7/j<Wr£ $ n 
tz**9 9 — 75? / y Y Z ft tz m ik'Jj* t 1- flu 
7 /by 5 y A CDcDNA£ =f f T o 7' y X 5 KpUC-X- 
USA-A ( 3UfcfH 3 ) ^ Xho I &t>'na.H 1 "C X ffC rff 
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/ y h Zfttz. Z ft h £ T4 dna »; H - ** C <fc O i$ 

isrsc^io, &sit-7 x $ kpjdb-adh-msa 

C CD 7* 7 X 5 K £ £ *f & 6* Bl Saccharo.yces 
eerevisiae AH22 / p JOB- ADH - B S A - A \t X 2i & ffi & 
&£&I3UJ^tf ££fiC»xeffflSF3* 10307^ 

(FEfi/i p- 10307) t lx^H $ ftr^ 

UULi. 331 7*7 X 5 Kg* SlWftffi-*- P 

*W* (ftWtXXia . 630-637 
(1985)) ® K U R&CCttf* * L, » A L fc #tt C 
«fc,TfT^;. X r Y P D lft tfe ( 2 % * »J 7" r 
y(Difco) % 1 ^fSIBfcX + X (Difco) , 2 % <f 
3-X) 5rftCAH22«; (ftATa. leu2-3. I eu2 • 1 12. 
his4-519.Can I ) 0 Y P D13i&C«fc^-%l3 3?a 
0. 1 «i^JjD^3 O'CT V) 4 «* Pul (ffiK)i<OD 600 
TO. 5Cil*a*T) tS!&lS&£ iT-o fc. 4XT 
2,000rp«. 5 ^PulOia/C^ff ffift* 
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5. 0 if CD o. 1 ttLiSCNC «33 l>* f 0? 3 1. 5 rf^ 
#HZL. 2.000r P .. 5 fc t*l0.000rp« * 1 

tfrulOJS'OTt&ESLfc. 19 «b ft*:E6f*£2rtliSCN 
t 0 fit. 5 0 %PEG4000 4 6^Ci5«SU. * Z 
CI OrfCDDNA&ift (5-1 OwODNAH 
L ) *Jfflx* 3 0 *C T-KfcfciaT 4. *©SSffiW 

**-tc-r tstar s. &c2.ooor P .s s'Amztz 
tiio.ooorp. . i »naoi9H:»*jfv^ ^^nfca 

100*t/©i«ia^S^cS.«S 
1& (SDlSife: 2 0«/ii7fi^fia!a, 
2 0«/fl£7^+'-yi2KiS. 20w/«i>f* 
~ y * 2 0**/*«bx*S'"yl5KEi2* 2 0 « / 
MjrF7r^ 2 0 a* * 30«/ 

«£ -f v a -{ ■> y . 3 Ow/riaiaiS'i ^'^s 30 
/ al -J- a •> y , 5 Opi/ai?*^^??-^. 
150 'J y „ 0.15%7 UfiT^t^-^ I" 

Al-oyy.** — x (DifcoK 0. 5 %I2S[7 y * 
2 %r *X r n-xc 1. 5 %CD3E^«UQ 



S D IS 16 5 «Ctc3&3 2 B bl 3 0 t T IGc29 >& 
L/c. 2.000 r P> 5 4 *C T CD & *t> £ «fc 0 Hi 

H m & £ 0. 5 «fi CD 1 M v ;u b" r - /u iZ ?J ifi 
L, . 8 4> tt , S * * 0. 5 «£ O I M v #u b" h - ;u % 
0. IX2-^*7'H^-/^ 400/*/«SCD 
4 H VJI-^ (Zy>olyase-100T£<I:?X£) C 
fli«i5Lfc. 3 0 t T 3 0 # M CE itt ft St /& L A: X 
7 * a 7*7 X V £ Sit* ( 2.000rp.. 5 $> IM ) IT 
i£«>. 100*/CD?S?3U (50»fl?>:-^, 10 
b.IEDTA s 2 5 tiMTris • HCI (pH8.0)) tC Of » S3 L „ 

200*'® $8% II ( 0. 2 NNaOH. I %SUS) £ JjD *. . 
* < ft & L £ ft » * ± K 5 # HI] Jft SZ L fc . 1 50 jri 
05MGtf5^'J^^^J'JD^. ct<ft^L^Jbu: 
1 0 ^nafAitt U/ctfe, IS.OOOrp. . 5^B3. 4t 

L/C. 5fl07*;-/V/^oo.t.;ui. (1 : I 
ft£&) £ Jm^&L < iS4> ( 12,000rp. . 

5 5J- na ) u x r, * is £ iff l ^ f* * - 7* tc 1^ t , 

750 *«/ <0 x 9 J — >u t * ;u -r v ? X 5 * - £ ffl 
t»TJ:<iR^Lfc. ft^/S€l5.000r P - . 5 4> KH 



/i/ ^ JJD ^. # ^ r- v £ X 5 -t - * Jfi X 15 iiB L /c 

IS.OOOrp.. 5 ^PultDifl/^TttJa^lHl^L^. 
C O D N A CD fit©* Jt£*T#E#& ft C 
3 0 *!©T Eaai«C?8WLfc. 7*7X5 KpJOB 
-AOII-HSA-A^ ^fAH22©^«^mtt^ *b 1^ ft /c 
D N AlSuu^-ftllfilX ( yi <>: X ll'Hind E . Xho I . 
BcoW I . Ba.il ! . Sal I K¥) tfiftlttzli. III & 

-frccJ:»)MPR«iRfl'ft?U* \\ybtitz7?<y/ y h 

^ 7 ** d - X V'A/TCSv&flK H! 'J7^J^7S K 

V;u^5ailt*Ji^T^irr-r i C <b c «t 0 7*7 x 5 y 
to f A ia « fig i2 L . 

^JSJaiO. JEgfelflfttc^Sb Hfayfl 7^7' ^ y 

Ao».<i 7 El) 

SD(-Leu)l&t&-bC^U/cm-© u o 5. 0 

«£C0Cr«/iSD(-Leu)l51feC«iQ 3 0 *C T 2 B 
rulffiQftSft 0D»*. *<^2. 0 tC# *T«& 
5 % O 0. 1 «£ £ 5. 0 m£ © Y P D Ift l|b tC ^ ^ ^ . C 
ft ^ 2 4 I* Tul 3 O'Ct, OD... 3. 0 IC tt ^ S 

TtSSU^. )25y£^5.000rp«. 10 ^ P»H . 4 *C 
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099%I^/-/V^D^ ££LA:&3 0#ru1 
4 tCfiJtatfc. &C12.000rp« . I O^H. 4 
t 7jfi<C'L» fctftfe£i#fc. C©tt«tfc£ 100/rf 
<OIXD-f 4 *✓ ^(Loadim) ttffift (5^2 - 

> r h x 9 J — ^ 0.0025%:/ n * 7 * J - 

2 %SDS. 0.025H Trit-HCl . 8 9$^ 
y * o-*) e&JKL. *<Z>7 5 1 Q fitZR&rk 
9h¥fr (SDS-#'i7;'J^7 5 K4r;u : 4 - 
20%«ffi^Ky^84 («) X90 (ft*) x 

1.0 (#*)(m&tto«) ) cfijg Lttfflf L*. 

tfc&ttfcfaiatfifc (0.025M Tria-IICl (pHfc 4 ) . 
0.192M # 'J •> y . 0. 1 %SDS ) £8^. 6 0 -A 
0 # TbT <t ^ /c • l^lR*Jl)L,/;7- 

* - ') /^-i* (#^314. 400) , h')7* 

> y 4 y fc t:* - (#^-321.500) . 

* (5r?33i.000) . * /OUT'S y (#^3 
45.000) . ^*llll»Tipy 5 V (#^366. 200) . 

* X * 'J 7 -** B (tf^ 392. 500) (£TBI0-RAD 
4t 54 ) Tfcofc. *ttH7tt, * 
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- • 7 ') 'J 7 y K • 7' /u - ec cfc *) Si fe L , ;E/;li 
JiiTC^ti-jtOlA^ y 7* a v-r-f y / & & 

S«rtorios &33 ® * 5 r7^P7;-*ffll»t 

- (BIO- RAO *i ) tC |^ 
L tz . 7 / ^ - £ * 1 l# fill > ? J - /nc & L tz 
(ft* 5 £M 2 5 .HTris-HCKpHlO.4) /2Q%/ 
9 J -*>lZ&Lfr*h¥>i>t&3SZ*tz. 
&$2<!i«U &t; 2 0;^/-^^tt'0.3H Tris 
-HC1 (pHlO.O) <t 2 5 -rtTris - HCI (pB 9. 4 ) / 
4 0>li6-75y-n-*ro V & 0 \j) & IZ 
&*£L/c^&?tt£*7'o v ^-ic^ffl,fc. 
6 V 0 £ 15 E £ 1. 5 I* Tul A* tt ft. 7v/u;- 

* 3^t*7f^$tt'2 0oHTris-IICI(pH7. 5 ) 
/500-rt NaC£ (TBS) $ & 4* T 3 7 X v 1 1$ HI] 

tft L/c ^ TBS/0. 05%Tween. 20* T 5 » 131 M 3 T 

* C t tZ <fc *) -« - /< - £ & U . & C f/i t h tfa 
Yfl 7 ;u 7 5 v <; fit ( a v *< ) € 1 % *" 
7f^tfTDST 2. ooo/s J&IR u fc ??; ?S 

4 0irf^T^-A'-$2fflT 1 Qfc « '12 L . ** - 



^"-■£0.05%©T*«ecn-20 ; £^CTBS(pH7. 5 (T-TBS) 

*>^--t"T<5aiu^ * ^in-) 1 g c la**. 

B 10- RAD ^£52 ) £ 1 %t'7-J-^tC'TB ST 
3.000{BC$&KLfc73vSL4 0 rf*T £ 

ar 1 i^nnisfflLfc. *ct-tbs t 5 ^nnro 2 

. ^ 1% '< V K ( H S A ) ®l£ilitt4-*aat 

7 0i«^ 1 0 «fi © / ^ / — tC ?S ^ L 

?S^iTBS 50a£ . 3 0 %i3EHfc7k£ 3 0 ^*rf£-tf 

fciS&tc&tflT S c <t k: £ *) fTt»* ^feSCittJE 

70tc^r.0*. ( A ) tt S D s - # >; 7 ^ »; 
;u7 ^ K V* ^^SSli4t$ii©a ? -7 • 7" u y 7 y 

v»7 7 7' $ y ^ t* ^ t4 (O ^ T ^ >) % ( B ) tt 
S D S - # 'J 7 ^ 'J ^7 S K V* *u 51 fi) 0 & . 
•5 i X 9 V 7 a v -r ^ ^ it t 1 l/i t h id yfl 7 >u 



7* 5 V la ^ i |£ ^ $ -LK t HBl v// 7 ;u 7' 5 V Jk & 
Z07 ~> <f / V Y £ 1$ lw & fe L (jOtfeo 
T . iE « *< W IH i L X JB c^c fA 32 t h Ha y,V 7 >u 7 

5 y t ^ m tm a -c ai 4 ■ ^i^nn k t 7 

;u 7' 5 *✓ * IK f4 C o t> T 0 IS T S . 
3JSJ1LL- ^ fit ffi ^ ^ IF ft na ^ 7 ;u 7' 5 y A 
t na fft ^ M «LfeiEffib h tf a^ 
7 ;u7' 5 y A £<D#<£&mfil&\* 
( i ) H±J± 

5 XAWn^ 2 - >/i/*7* H^;-^UTa7CL, 
*LTS DSfcffi^lSt/ifti;, SDStM 2!< 
3 0%O*''J7^'J Ji/7$ K eCS /.? ^ H V & tC 
^ijn L . Lacratil i. U.K. (1970) No lure. 227. 680 - C35 

l/T.+^;J:B (^^'2 94.000) % ^ tfa M 7 ^ 7' 5 

y <#?SG7.ooo) . it *<i\*7 x y (5>^Li 

43.000) . « fIS IK * sK- fi» ffi (5> : FH30.O00> , X 
H K U r •> y -f v fc b" * - ( ^-^520.000) a cf 
7 ? y (^>?S 1 4.400) €iiiJfl O 
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c*9#«iaftfc7/i>y$y£*©»ttK*tttt 
Lfc. *©tt«* gfSEM^IESb Hb«7*7 
5 ^Ait HbWfrfcttSaftfcb Hb « 7 * 7 
5 v it. iUHb»mt**L, 367. 000 

( 2 ) ttfrttff ift 

(Hativey/UQSlikfi!!) 

H»ffl»ffa^*)*fflIL/£iE«b rjbft7a*7 f 

3 0 K © # y 7 ? »J ;u 7 5 K a BE 4gfiZ ¥ )\> X h S 
A< S D S * Rfc ^ fc V" fl/ e iS »n L , SDS«ftl»fc 
±3fi©fcf* It BflSO/OF 

fbffl7iuy%y£tf££LTftl.fCzicttl,* fill* 
E £ £ IE # b r lb ft 7 a, 7' 5 yA<£©^^j*fJ)y 
'UTDJISfAgftttLA:. S D S fcSfative*-" 
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fc^T 6, MmSill^t hibft 
7 /u 7* $ y a li , t hi/U*)M53$h/;t nia 

Vft7vu 7 '5 y*V tftWfhtKLtZ. Z (D 

»BjStt**tttt, L K B ttMA.pboline PAC 
plate PUSSBB3. 5 - 9. 5 £ffl t'* E it © -7 - * 7 
^ C £ o T *t A: . *a*aiHi:UT, 13 tt PI 
■sr - * - ; C-70i/7iy (pM. 75, 4.85). 
7 X >J y (pI5.65) , M)7^*o7tf*U 
^ob'y (7'* P I5.9K **^ab*y (7*. pi 
6.45) . U^ofy PI7.3K $ * o 

b* y ( ? ? . pI8.3)&tff*r?o^C (pi 10. 6) 
*»JB Lfc. Wfcffi££IE*b H«7*7'S> 
A It . t hi«^^M53i*i/:b Hi«7;u7'5 
y£iall*{CpI4.9 © ± 2? y K <fc p 1 4 . 7 . 4 . 65 © ~ 

C © tt * * 3*1 4 0 tc ^ f . 

Jfeffilfiftt-^N Ouchterlony , O. Pronr. Allergy. 



6 (1962)30. c22K©&ft Tff fc. ttK*JR/&/iSc 

a4a*a*TMjga«*if o feat* 

7' u 'J 7 y r • ^-ci 0 <±£tt ©&&«{? 
fc. fflWclaibftli* Cappei *t J; *) A 1 ? 0 0 

la - b r lb ft 7 a* 7* 5 y la lH ft & C/ a* • 7 V 
- X It <fc *> © * 4-' la - b h ib ft 7 a* 7* $ y la jb ft 
©-&&?&*. £5 £©lalfoft£fl1 Wc*3£T 
6»OH*±E?Stb h tftt ft 7 a* 7 $ y A s J t r 
dl ft * 9 lit 52 $ ft fc b nb ft 7 >u 7' 5 > 
ca^L/:ttK«*Jg«iL, COTTitfeTttJafiatt 
c ** * ff © 3 t Mt * p, tt U o . $5 & £ ST. 

( 4 ) 7 5 y SflBffy 3 / feJ£lli££ 

#affl££E& b r ibft 7 a-7* $ y A I00;*£ 

JB yf v i K • * *> x it 3* tt] 7* 

o 7- -f y £/-» ? X y * -477AC <t o % ffi & CD "7 ~ 

«B*a7i:*tt*?*), 7^^5*7 WIS! 

Asp«fc9* 3 2 $@OClnJT7 5 J &K25 6<|yI 
S^tls r T c ffi £ © * * b h ib ft 7 ;u 7' 5 y CD 



7 £ J ifcSg* $, 3 25§^T07$;fi5fie^«|:^ 
£C-ttLTHfc. 7-W*$Sffl7 5/fi*©ia« 
•1? J; 0 . 18 t> fc 11 It . j?tt<tl)93S<tt7l 

© IS Jfc A* <> ii * ^^^^7*a-tv>y^cc < fc$r 

o ffi jh % 0 a # tt a a & ft « * ^, . 

WUHSilStt hibft7;i/7'5 yAi075; 

*0S^7 S y ftSK?dtiAsp-Ala-His.Lys.Ser-CI«- 
i • 

Val-Ala-His-Arg-Phe-Lys-Asp-Leu-CIy-Clu-Clu- 
i o 

Asn- Phe-Lys- A I a - Leu - Va I - Leu • I le- Ala-Phe- A I a - 
s t 

C I n- Tyr - Leu* C I n 
( 5 ) HPLCh C0>£*h 

F •-'Mt'/^riXttaj 130A * /< u - •> 9 y > 
^ r i. £ ttiffl L . Aqua pore RP-300 A 5 i. (2.1 

a i % h y 7 * o ft fif t ¥ »i * ?t i*. sen 

© 73 US li . 0. 1 % h V 7 /u * a j» Q £ t 7 Hr r 
- Mj a* o g /jn ^« @ tfj jjt c J: t 'if o . « ffi 



-426- 



£jfi2tt. 7 -k Y - V V ^cSI2 0 h 100% £ T 
©£i*iSS;£jK£ 4 5 SKJlaMTJgdtTS C £C 
ioTiT-j/:. COItOiitatt 200^/«in 

y a it* — ottt* t:- ? £ ttilt)h, b Mb ill 
£ « 13 5 tz t h da yfl 7 ^ 7' 5 y © £ - ? £ a 
7 ©fcft^rBi&tf f- 9 ©j&tcfc^-t em 
Tjitt*^^. $btCs cn^~-pothiia^7 

iji-iDtt^ t LT$*ft* -^©7^7'S 

y ©i£*fl* 7 i. JiTo^fiitt. ^o/^R-tJfc 
^ fc. 

c © is £ £ m i 6 bi k * r * h * , a at ht 

a^^E7??thlfilvi5 7A/7'SyA. ^ LTCttt 

h tfa ttEfeJfcb t a 7ft 7*7 * y£8&££IE:ttb 

F Ifil Yfl T "7" 5 yAt©fH^^©i£ffl* v 1*9 o 

•7 h ^7 7 < -©&£?£>*. 
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{ ;\ 4 Y o * ■> 7 /< 9 4 y0v^\7=?-?4 — ) 
35 il # ? o -7 h^77-<-36ltt&LTA«Sl 
ttf*&S3SCL-6A.LC-6Ay 'j - X^fi.«ttffl 

-{ M 7 ^ TAPS- 0208 10 ( 7. 5 bo LOxlOco) C 
oT^iSi if -> fc. iSifc tt» 10-rt'i yKt2t*iift 
/0.05%7 >Wkt h f J $ J.**fc 0. 3 H «J yfisisai 
ft / 0. 05 % 7 *>* It * h 'J $J.^©fflt*8«8E43K* 

3 0 »HT«lS£* 4* 3 CiT-> fc. 3©>*©K 
58lt 1 /-in «f4i LTtt. filfctSS 
#U5i£* OEAE-Sepharose CL-6B?iSti3U*:<>©£* 

4 o « ta ft © k 3c a H t » 4 n ± w * * s * ^ 

6 0 5tfttftOfi£STttH*<fc bO^ffl^^. M 
t h ifiLvff 7 ^7' 5 y A © f- £ ©iSlU 

i*i!nitii.s#T Jb o . * © a as «* rsi a . t nfeffl 
•fc 0 H * ti fc b h lb rfl 7 ^ 7* s y © ?S £ wra t 

— a L T l» . U:*«oT^ ^ -f K o * > 7 /< 9 
4 M7iif»»fti:*n*T{), 

b h lb ft 7 A, 7* 5 y A tt * b h tfl Y& it 3fc © *> © £ 
K 359 T § « * o fc . 



M « 85 # © * B t J b F ft vfl * © Iff 92 b Mb vfl 7 
;i/ 7' 5 y © /x 4 Fd*>7a'M F^a-7h^7 
7^-©^^ j £?kT. 

£3£flM . iFfr b Mfayft 7 ;b7' $ y A cQNA££t; 

gp-y©*?')-~y^ ( m 8 a ) 

E7* b Mbifl 7 Ju7 S y AcDNA££C ? o - y 

or^-^'W^'j^f-i's y £ £ ^ x ^ y 

y *"©*:«># DCLONTECHtt© i|tll£*<* * 
-ittl^iti/:t h flfcOKA 7 -f 7* 7 *; 4 - * 
fflufc. Afill'fflft**7 r -***HSISY1090 
*«±tLT!S!fe**. © SX *r ift 7' 7 - 9 St 5. 5 

D N A £ ;< y 7' 7 y 7 -f ;u ^ - ( AnerihamftHybo- 

fc<btik* *\ 1 % 9 u*^K3ii ( it ffi tt a 1 0 7 

L/C ( Benton&O'Davis Science 196 ,180- 182 
(1977)). C © 3 f$©7" a -7* It 5- * Lawn h 
(Nucleic Acids Res JL . 6 1 03 - 6 1 14 ( 1 98 1 ) ) tC 



^-jT*BS$n/:t f* (Drift 7 tuy' 5 y cDNA © K 
0^5' It EflSRHJS (S»«Ba»fe©ATC 3 Yv 
1 2»^U*^K±a*^ATC3Ky©B9 

^iS©/f-^^y3 ryttt*)^ATCi»)9* 

B©7 4/iSaa-(->y*3-KT*aB*) *^C* 
L © (HSA- 1 ) . 248^fr B © / 'i *> y *»6 260nTr 
g©o*->y£3-Kr5fc© (HSA - 2 ) . 3£ Tf 
tC 57B» 3 © /< ') y ^ *b * ^ * + JUiUva 585-ff 
g (7> a -f •> y ^ 3 - K r 5 ?JJ A <t * H C & < 6 7 

* u * *■ K A* <s> J& * 3 ' - 81 SR « « € * C <> © 
(HSA- 3) tnttiLWChh. 

© fi tt 12 5d * 5*- 9 H C ?p r . C © 7' a - 7' © £ Jiic 
tt B £k D N A •> y t ^ >f ^ - C J: *) <t ^ . (S a it 
( r - 1 * p ) ATPi-f'J^^f K*t-f 

* fflt*T(f -» fc. HSA - 2 TF5H© ->^t ^£4 
^ 200(0© >l etll 9 a - y 0 o -5 4 flfl © ^ a - 
y^£DNA£:0£! ( B I a Itncr h Sc icnce 202 . 
1279- 1284(1978) ) C *l EcoR 1 "C jfi it L- . 
rilit %9 © * *y - y 7* o v 1- £ HSA - 2 7* a - 7' t 
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/x 4 7 - *) #4 X$ -£fc (Southern, J. Hot. Biol'. 
503 - 517 (1975) ) . * < 1 *) 9' < X L fc 7 y <f 
/ y V it 3 r> © 9 o - y t> f$ h ti & * 1. 8Kb. 
1.4 Kb. 1. 3Kb0g3Tfc-*fc. £ 0 o 5 1. 8 Kb 
tl. 3Kb©fi^©75^>yh^pUC 19*< :? * - 

HSA — 1 £ HSH-3***rD-^iir3Di 
s ^ (Crunstein cfc Cf 
Hogneas Proc . Ka 1 1 . Aca d . Sc i . USA_H_, 3961 - 3965 
(1975) ) Cin^ 1 )-^/:. C ©t££ HSA — 
3 © *C /% 4 7' 'J 4 XT&9a-yA f til (HSA 
I - A )*<&<*> ft fc. Z <0 9 o - y ®&WQ U A 

■ p!9 RF-ONA ±tCf£L. /^ft + '>^l/*f 
K ^ - 5 * - y 9 Vi£ ( Sanger. F. . Nick Icn.S. 
<fc t/Coulson. A. B. Proc. Mail. Acad.Sci.USA 74. 
5463 - 5467(1977)) Ci9U«fi««K£Lfc. 

HSA-2£7*o-7*c:LT(Tofc>lglll?cr 
-X07'7-^N'(7 ,, )^t'»i/s X tC ^ T 
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oc^t HSA - 1 £ 7* □ - 7* <t {StfT? - /n 
< 7' l ) 9' < -fc* - y b y £ it l*. 1 {B © Hi (4 0 *> ;/ 
^^*4i*^o-yi g tu(HSA-D) £ $fc. 
:n*^7r-->'DN A£IBMLEcoR I tfHtftC 

^'i^'ff"^ V£{t^ 1.25Kb® 7 7 ^> V 

r (hsa - n ) ^ro-yiAO'^^rs; 

£Lfc # HSA — 0 li HSA- 3 7* a -7" £ It&ftL 
/«£ rfr o fc . Z ©*$£ HSA- 0 it* /I/*'* ^l^C* 

fi!l*3-Kf*j5B***§ hsa I - a tit h jfa Yfl 
7* 7$ y©7 $;£#{8£:3-Kr.sep , #££ 
£ £ C 30<SlOt') y^3-Kt« J Ky 
(TCA) ^HRHiha V V0*'<-n,3 vv 
TCAtC3£{fcUTt*&£ ii^^ofc, C ® 2 -7 
ODNA77^> y r©!MPR«£ifc[g£&8EIC 

3R 8 El* ? K HSA I - At HSA Q 0 



2O0DNA*iSS«(4IB (W*.Uf Xba I 4> Pst 

^ r ^ r^rnKfica* ta^ j&lm 7 ^7' $ 

g%W 2- 7*^$ KPUC-H5A-CHg)ftga (SBlOEl) 
AI5S7/^ VH*X7T^-f ( phoA) © •> 

^t/u^Tf K £ Ifc fc r drM 7 ;u7' $ y A *'» 

* $ KpUC-phoA-HSA-*£ft0ttc L T iS j£ t fc . 

t r ffFcDNA 7^7^-*^^ fc HSAcDNAg 
£C 9 u-y l g til (HSA - D ) * £EcoB I £ Xba I 
ffHt£J;->T£U*7 7 ^ / y h £ # 33 L * eft 
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(1) (2) 



HSA-1 €~ AAGGGAAATAAAGGTTACCCACTTCATTGTGCCAAAGGC - / 
(12*^t**lO 



HSA-2 5'- AAGGTCCGCCCTGTCATCAGCACATTCAAGCAGATCTCC -3' 
G^y 24 6 - Le u 260 rCfflS 




(3)(4) 



HSA-3 5'- T AGA TGT T AT A AGCC T A AGGC AGCT T GACT T GC AGC AAC - 3' 

Va*576 -Leu585-3' #ttKtf«*Ufl3-t*ffitt 
(6 



^ 9 SI 



# 7 gf 
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1500 



2000 *S&*J 



Ahalll Hpall Bgill f Xbal/ 



H 
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HindHI 
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A 



Ect>RI ^tll 



EcoRI 



HSAcDNA 



HSA-IA 



HSA-II 
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Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu He 

GAT GCA CAC AAG AGT GAG GTT GCT CAT CCC TTT AAA GAT TTG CCA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 

GCC TTT GCT CAG TAT CTT CAG CAC TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 

Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Cly Asp Lys Leu Cys 

AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

™ r ™ Ala Thr Leu Arg Clu Thr Gl y clu Met Ala As P c y g C V S Ala Glu Pro Glu Arg Asn Glu 

ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG CCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 

TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Clu He Ala Arg Arg His Pro Tyr Phe Tyr 

GCT TTT CAT CAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT CAA ATT CCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

GCC CCC GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA CCT GCT GAT AAA GCT 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 

GCC TGC CTG TTG CCA AAG CTC GAT CAA CTT CCC CAT GAA GGG AAG CCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
CCC ACT CTC CAA AAA TTT GCA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cya Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA CAT CTT ACC AAA CTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 



Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TGT GCT CAT CAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCC ATC TCC ACT AAA CTG 

300 

Lvs Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTC CAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 



Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA CCT GCT GAT TTT GTT GAA ACT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT CTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTC GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT CTC GTG CTG CTC CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC CAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCC CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
CTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TCT GCA CAA 



Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTC CAT GAG AAA ACG CCA GTA ACT GAC AGA CTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTC AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA CTC GAT GAA ACA TAC GTT CCC AAA 



Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys 
GAC TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA CAT ATA TGC ACA CTT TCT GAG AAG GAC AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT CTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT CAT 



Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT CAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 



Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA ACT CAA GCT GCC TTA GCC TTA TAA 



1 1-313 
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